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O  N 

ELECTRICITY. 

THE  many  furprifing  efFefts  of  eleBri- 
city^  and  the  great  cures  performed  by 
it,  one  would  imagine,  fhould  awa- 
ken the  attention  of  all  philofophers 
and  phyficians  -,  but  as  thefe  cures  have  been  ef- 
feded  by  random  experiments,  every  body  has 
admired,  but  no  body  feems  to  have  confidered 
how,  or  by  what  means,  they  were  performed. 
Whence 

Notwithftanding  all  thefe  furprifing  phano- 
mena^  from  which  many  have  entertained  hopes 
of  a  great  addition  to  the  healing  art ;  yet  not 
one  tolerable  account  has  been  given,  how,  or 
from  what  caufe,  thefe  phcenomena  proceeded; 
except  what  has  been  done  by  Mr.  Freke,  furgeon 
to  Bartholomew  hofpital,  whofe  admirable  piece 
fhews  the  great  penetration  of  its  worthy  author, 
with  whom  I  fhall  join  in  thinking  "  it  may  pof- 
'^  fibly  be  the  beginning  of  mudi  good.'* 

One 
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One  would  think,  this  lilence,  on  fo  intereft- 
ing  a  fubjed;,  in  this  enlightened  age^  can  proceed 
from  nothing  but  a  prejudice  in  favour  of  wrong 
principles  of  philofophy :  That  this  is  certainly 
the  tafte  of  the  prefent  age,  M.  Freke  feems  very 
well  convinced  -,  for,  at  the  end  of  his  pamphlet, 
he  takes  notice  of  a  fhow-man,  who,  "  having 
"  publifhed  fome  experiments  in  eledtricity,  and 
*'  hearing  that  Mr.  Freke' ^  piece  was  publiifhing, 
*'  own'd,  he  was  much  affrightened,  becaufe  of 
"  the  hard  fate,  as  he  faid,  of  his  bookfellers ; 
"  but,  before  he  had  read  two  pages,  he  likewife 
*^  owned  he  had  recovered  his  fpirits,  when  he 
"  found  Mr.  Freke  pretended  to  think  for  him- 
*'  felf,  and  did  not  let  Sr.  Ifaac  Newton  think  for 
"  him." 

Now,  if  all  perfons  would  take  the  fame  free- 
dom of  thinking  for  themfelves,  as  Mr.  Ftrke 
has  done,  I  doubt  not  but  we  fliould  foon  be 
as  much  afliamed  of  mentioning  the  attrac- 
tion of  gravitatiojiy  and  the  attra^lion  of  cohefio7i 
&c.  as  we  now  are  of  the  occult  qualities  of  the 
ancient  philofophers ;  and  fliould  perhaps,  then 
agree  with  him,  when,  fpeaking  of  eleftricity, 
he  fays,  that  ^'  it  is  a  fubjedt  which  can,  with 
"  more  noblenefs  and  dignity,  employ  tlie  mind 
*^  of  man,  than  any  he  can  think  of,  relating  to 
"  the  \fublunary  part  of  the  world.     For  by  it 

"  you 
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*^  you  may  be  acquainted  with  the  immediate 
"  officer  of  God  Almighty,  which  he  feems  to 
"  fend  to  all  things  living :  Nay,  this  power,  (ac- 
"  cording  to  his  conception,)  feems  to  be  the 
"caufe,  under  Him,  both  of  life  and  death. 
"  And  when  it  may  be  more  fully  underftood,  it 
"  may  afford  us  means,  whereby  we  may  be  bet- 
"  ter  enabled  to  reafon  more  intelligibly,  than 
"  now  we  can,  concerning  various  operations  in 
"  nature/'    Therefore, 

In  the  following  effay,  I  fhall  endeavour  to 
fhew, 

I.  How,  and  from  whence,  this  ele&ical  fire 
and  force  are  produced ;  in  doing  of  which  I 
fhall  make  fome  obfervations,  in  order  to  fhew 
that  we  may  form  a  more  exad:  idea  of  moft  of 
the  great  operations  of  that  complete  machine, 
the  univerfe,  from  elecflrical  experiments,  than 
can  be  attained  by  any  other  means :  I  ihall  alfo 
produce  fome  experiments  which  demonftrate, 
that  the  terraqueous  globe  has  no  attraBion-y  nor 
a  folid  body,  falling  towards  the  earth,  any  gra^ 
vitation  3  after  which,  I  fhall  bring  other  expe- 
riments to  prove  what  is  the  caufe  oifolidity^  and 
by  what  means  bodies  graintate  towards  the 
earth. 

II.  How 
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II.  How  this  ele(flrical  fire  and  force  aft  upon 
the  animal  frame,  and  in  what  diforders  they  are 
likely  to  be  of  benefit,  and  in  what  not. 

I.  We  are  certain,  that  this  eledtrical  fire  is 
produced,  either  from  the  glafs  globe,  or  the 
air  that  furrounds  it.  As  to  the  glafs  globe, 
Mr.  Freke  has  fully  proved  it  cannot  proceed  from 
that  3  "  Becaufe  nothing,  we  know  of,  can  fend 
*'  out  of  it  a  quantity  of  matter,  but  there  mufl 
"  be  lefs  of  that  matter  remaining,  after  it  has 
*'  been  fo  difcharged  5  whereas  it  cannot  be 
*^  fhewn,  but  that  the  glafs  globe,  after  ever  fo 
"  many  times  ufing,  remains  as  fit  for  the  fame 
^^  ufe,  as  at  firfl."  From  hence  we  affert,  that 
this  fire  mufl  proceed  from  the  furrounding  air 
being  afted  upon  by  the  glafs  globe  ^  and  our  in- 
quiry mufl  be,  how,  and  by  what  means,  fire 
is  produced  by  the  glafs  globe  being  made  to  aft 
upon  the  air  \  by  which  inquiry  we  fhall  find, 
that  air^  lights  2sA  fire  are  of  tho  fame  fubjiance^ 
or  ejjence\  only  differently  modified,  and  ap- 
pointed for  performing  different  aftions:  that  air 
(by  being  divided  or  broke  to  pieces)  produces 
light  \  and,  if  that  aftion  is  flill  encreafed,  it 
produces  fire.  Now  as  the  greatefl  friftion  or  at- 
trition are  neceffary  to  produce  fire,  fo  fire,  when 
it  is  once  produced,  having  received  the  greatefl 
force,  of  confequence  adts  with  the  greatefl  force; 

and 
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and  light,  with  a  lefs ;  fo,  wherever  there  is  the 
greateft  quantity  of  thefe  fmall  particles  of  air, 
(which  we  call  by  the  name  of  lire)  in  propor- 
tion to  what  we  call  grofs  air,  there  the  adion 
muft  be  the  greateft ;  by  which  means  the  faid 
fire  or  light  will  expand  itfelf,  'till,  by  mixing 
with  what  we  call  grofs  air,  it  becomes  of  an  u- 
niformity  with  it.  Now  therefore,  as  experi- 
ments are  the  fure  way  either  of  proving  or  dif- 
proving  any  hypothejis -^  fo,  to  illuftrate  this,  I 
fhall  produce  fome  experiments  both  from  Mr. 
Freke^  and  other  authors  of  unblemifhed  credit, 
which  prove  that  air  is  convertible  into  light  and 
fire,  and  alfo  that  light  and  fire  are  convertible 
back  again  into  air  -,  and  likewife,  as  fome  parts 
of  the  air  are  prefent  in  all  places  and  things, 
that  therefore,  whenever  a  violent  aftion  either  of 
foHds  or  fluids  is  brought  on,  there  light,  fire, 
or  heat,  are  produced. 

To  prove  this,  IS/lx^Freke  has  brought,  two 
very  fimple,  common,  but  good  experiments  — 
Firft,  if  you  Hide  a  wax  thread,  or  fmall  rope, 
through  your  fingers,  it  will  burn  them  -,  fo  like- 
wife  fire  is  produced,  by  rubbing  two  hard  bo- 
dies together,  or  two  fticks ;  or,  as  is  very  of- 
ten the  cafe,  a  cart  or  coach  wheel  will  take  fire, 
for  want  of  greafe, 

Ano- 
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Another  no  fmall  proof  of  this,  is  what  Mr. 
Freke  has  mentioned,  viz.  that  in  the  year  1703, 
in  the  night  of  the  great  hurricane  and  high 
wind,  in  the  ftrongeft  part  of  the  tempeft,  great 
quantities  of  fire  were  {^oxv  paffing  fwiftly  over 
the  hills  in  the  neighbourhood  oiWarham  in  Dor- 
fetjhire.  The  caufe  of  which  fire  feems  very  ea- 
fily  accounted  for,  according  to  the  above  theory, 
which  might  otherwife  perhaps,  elude  the  fearch- 
es  of  our  greateft  philofophers  :  for  in  this  phae- 
nomenon  it  is  plain,  that  the  attrition  of  the  par- 
ticles of  the  air  was  fo  great  by  the  motion  of  the 
wind,  as  to  produce  fire  or  light.  Mr.  Freke  has 
fome  other  obfervations,  which  much  ftrengthen 
the  above  theory,  viz.  that  in  tempeftuous  wea- 
ther, at  fea,  great  flakes  of  fire  are  frequently 
feen  paffing,  not  only  in  the  air,  but  on  the  wa- 
ter. The  like  is  alfo  obferved,  in  the  night  time, 
when  the  furface  of  the  water  is  difturbed  with 
the  feathering  of  oars,  or  by  a  veflel  or  boat  paf- 
fing fwiftly  through  it.  This  light  or  fire  in 
Jlorms  is  no  new  obfervation  ^  for  Mr.  Boyle  fays, 
it  is  common  in  ftorms  for  the  fire  called  Helena, 
Cajiory  and  Pollux,  to  hover  about  the  mails  of 
/hips.    And,  indeed. 

To  fhew  that  fire  or  heat  are  produced  in  any 
place,  or  thing,  where  there  is  a  fuflicient  mo-^ 
tion,  feems  not  to  be  very  difficult ;  for  water  is 

the 
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the  oppofite  to  fire ;  and  yet,  by  mixing  water 
and  ipirit  of  wine  fuddeiily  together,  a  heat  en- 
fues  ^  and  this  will  happen  if  they  have  been  fe« 
parated  ever  {o  often  5  but  this  heat  vaniflies  a« 
gain  after  they  are  mixed,  or  as  foon  as  the  mo^ 
tion  of  their  parts  ceafes.  The  like  will  happen 
by  mixing  fait  of  tartar  and  water.  This  phae« 
nomenon  feems  to  prQceed  from  the  difpoiition 
and  texture  of  the  fait  -,  whofe  pores  are  made  of 
fuch  a  proper  fize,  that,  on  receiving  the  water 
by  the  preffure  of  the  atmofphere  into  them,  the 
texture  of  the  fait  may  be  thereby  broken,  and  its 
parts  put  into  motion  ^^  which  motion  caufes  an  at^ 
trition  of  the  air,  and  fo  produces  a  fenfible 
heat. 

Boerhaave  has  another  obfervation,  which 
feems  to  prove  to  a  demonftration,  that  fire  or 
heat  is  caufed  by  an  attrition  of  the  air  ^  which, 
obfervation  I  fhall  give  in  his  own  words,  ^^  A 
*^  cannon  ball,  {hot  in  the  winter  time,  will  fly 
"600  feet  in  a  minute  through  the  cold  air^ 
"which  makes  a  greater  refiftance  than  any 
"  wind ,  the  moft  rapid  of  which  only  moves 
^'  22  J  feet;  hence  it  appears  how  much  friSfiofi 
^'  the  ball  muft  have  undergone  in  its  paffage, 
"  which  by  the  way  did  not  proceed  in  a  right 
"  line,  but  by  its  whirling  motion  continually 
^^  defcribes  a  cygloid  with  every  point  of  its  body. 

B  "  When 
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"  When  it  falls,  it  is  found  quite  hot ;  notwith- 
"  flanding  in  its  whole  pafTage,  it  had  continu- 
**  ally  met  with  cold  air.  This  heat  could  not 
"  have  arifen  from  the  flaming  gunpowder, 
*'  whereby  it  was  exploded,  lince  it  only  remain- 
"  ed  in  that  flame,  an  incredible  fmall  fpace  of 
"  time,  in  which  it  is  by  no  means  credible  fo 
"  folid  a  body  fhould  have  acquired  fuch  a  heat; 
"  which  is  much  more  naturally  accounted  for 
"  from  the  great  attrition  of  the  ball,  driven  with 
"  fuch  a  velocity  through  the  air,  and  repelled  by 
"  a  wind,  which  is  above  27  times  fwifter  than 
"  the  ftrongeft  wind  hitherto  obferved."  Boer- 
haaves  Chym.  by  Shaw,  Vol.  i.  pag.  244. 

I  fhall  mention  one  more  experiment  from 
Mr.  Boyle,  which  proves  that  air  is  not  only  con- 
vertible into  light  t,  but  that  it  may  afterwards  be 
forced  through  glafs,  and  thereby  the  fame  'va- 
cuum be  made  that  is  by  an  air  pump.  "  Liquid 
"  phofphorus  being  put  into  a  vial,  when  it  was 
"  difpofed  to  fhine  in  the  dark,  the  cavity  of  the 
"  vial  above  the  liquor  feemed  to  be  full  of  whi- 
"  tifli  fumes,  though  at  other  times  tranlparent. 
^'  The  vial,  when  clofe  ftopped,  was  not  lumi- 
"  nous  in  the  dark,  but  the  light  or  flame  ap- 
'*  peared  as  foon  as  it  was  expofed  to  the  air,  and 
"  the  vial  was  unfl:opped ;  and  that  the  occafion 
"  and  propagation  of  this  flame  depended  on  the 

"  con-» 


C  "  ] 

<  contaft  of  the  air ,  appeared ,  fince  agitation 
^  would  not  kindle  it,  but  when  the  bottle  was 
'  unftopped,  the  kindled  flame  would  gradually 
'  be  propagated  downwards  -,  the  flame  always 
'  appeared  moll  vivid  the  nearer  the  air,  and 
^  when  it  was  extinguiihed,  it  firfl:  difappeared 
'  in  the  bottom,  and  then  expired  at  the  top. 
'  When  the  Vial  was  unfliopped  for  fome  time, 
'  when  it  was  flopped  again,  the  air  that  had  lei- 
^  furely  infinuated  itfelf  would  cheriih  the  flame 
'  for  an  hour  or  two.  It  was  obfervable,  that 
^  when  the  air  had  been  long  pent  up  with  this 
^  fhining  liquor,  its  refiftance  would  be  fo  weak- 
'  ened,  that  when  the  vial  was  unftopped,  the 
^  external  air  would  prefently  ruili  in  with  vio- 
'  lence,  from  whence  appears  the  interefl  of  the 
'  air  in  propagating  the  fhining  of  this  liquor. 
'  The  agitation  before  the  vial  was  unftopped 
'  would  not  kindle  the  light ,  yet  when  it  was 
^  opened,  it  would  be  increafed  by  it,  and  even 
'  when  it  was  in  its  dull  ftate,  if  I  poured  a  lit- 
^  tie  of  it  upon  my  hand,  and  rubbed  it  with 
'  my  finger,  it  would  prefently  become  vivid, 
^  and  emit  ftore  of  luminous  rays,  as  v/ell  as 
'  fumes  very  ofFenfive  to  the  noftrils  5  and  when 
'  I  ceafed  to  rub,  and  the  luminous  quality  was 
'  loft,  it  would  be  renewed  again  by  a  repeated 
•^^  attrition  5   but  in  a  little  time  its  lucid  virtue 

"  would 


"  Would  decay.**    Bmltons  Epitome  of  Boyle  % 
works,    vol.2,  pag.  246.     From  thefe  experi- 
ments it  may  be  obferved,  that  this  liquid  phof- 
phorus  Gould  not  be  made  to  emit  light,  with- 
out a  communication  with  the  air,  not  even  by 
the  utmoft  agitation  5  though  when  it  had  a  free 
communication  with  the  air,   a  fmall  agitation 
greatly  increafed  the  quantity  and  ftrength  of  the 
light  J   that,  whenever  the  air  was  admitted  to 
Join  it,  a  violent  inteftine  motion  came  on,  by 
which  motion  or  attrition,   light  was  not  only 
produced,  but  alfo  a  great  deal  of  the  liquid  was 
carried  off  by  it  5  which  might  be  perceived  ei- 
ther by  the  fight,  or  fmelL    And  when  the  vial 
had  been  long  without  a  cork,  by  which  means 
it  was  filled  to  the  utmoft  with  air,  the  light 
Would  continue  a  coiifiderable  time  after  the  vial 
was  ftopped.    We  likewife  find,  that,  after  the 
vial  has  been  ftopped  fome  time^  and  the  liquor 
h^s  afted  upon  the  air  as  much  as  it  poffibly  can, 
there  is  not  only  a  lefs  quantity  of  grofs  air  than 
there  was  when  the  vial  was  firft  ftopped,  but 
th^t  there  is  the  fame  'vacuum  as  is  made  by  the 
air  pump  ^  for  as  foon  as  ever  it  is  unftopped,  the 
aif  preffeth  in  with  violence,  the  fluid  above  the 
phofphoms  (within  the  vial)  being  of  a  more 
febtk  mktxxtt  th^ii  the  air  without 
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This  experiment  feems  fufficiently  to  prove, 
that  air  and  Hght  are  of  the  fame  eifence  or  fub- 
flance ;  for  we  are  certain  that  grofs  air  entered 
the  vial,  and,  when  it  was  firfl  flopped,  the  quan- 
tity of  grofs  air  was  of  an  uniformity  with  the 
air  without  the  vial  3  but  at  its  being  opened,  we 
are  aflured,  there  was  a  lefs  quantity  than  when 
it  was  firfl  flopped  5  for  the  air  without  preffeth 
in  with  the  fame  violence  it  does  into  the  ex- 
haufled  receiver  of  an  air-pump ;  by  which  we 
may  be  afTured,  that  fome  parts  of  the  air  have 
pafTed  the  vial  in  form  of  light-,  and 5  as  the 
pores  of  the  glafs  are  not  big  enough  to  admit 
grofs  air  to  return,  the  confequence  muft  be,  that 
there  is  a  lefs  quantity  of  grofs  air  in  the  vial  at 
the  opening,  than  there  was,  when  it  was  firfl 
flopped. 

Fire  and  light  are  eafily  proved  to  be  difperfed 
through  the  whole  air,  from  the  immediate  ac- 
tion of  fpeculums  5  and  that  air  itfelf  i^  of  the 
fame  fubflance  with  fire  feems  very  plain  5  for 
as  fire  cannot  fubfifl  without  air,  (and  in  pro- 
portion to  the  quantity  of  air  forced  into  the 
fire,  in  fuck  proportion  will  be  the  force  of  tlie 
fire ;)  fo,  neither  can  fire  adl  but  on  the  outfide 
of  bodies  next  the  air^  for  even  the  moft  inflam- 
mable bodies  can  only  catch  fire  on  their  outer- 
uiofl  furface  contiguous  to  the  air^  and  fire  in 

adiion. 
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adlion,  if  immerged  in  a  body  of  the  rnofl  in- 
flammable matter,  fo  as  to  leave  no  lighted  part 
above  fuch  furface  in  the  air,  will  be  fo  far  from 
kindling  the  inflammable  body,  that  itfelf  will 
be  extinguiflied.  Thus  ''if  a  flaming  brimflone 
*'  match  be  plunged  into  the  higheft  rectified  fpi- 
"  rit  of  wine,  the  fpirit  of  wine  will  extinguifh 
"it  as  intirely,  as  if  dipped  in  cold  water  3  it 
*'  will  alfo  extinguifh  a  live  burning  fparkling 
*'  coal  3  but  in  the  former  experiment,  if  the  leaft 
"  bit  of  the  burning  match  remains  above  the 
"  fpirit  of  wine,  it  will  then  catch  fire,  and  the 
"  flame  will  prefently  fpread  over  the  whole  fur- 
*'face."  This  is  an  experiment  of  the  great  Bo- 
erhaave^  in  the  fir  ft  vol.  of  his  chymiftry,  by 
Shaw,  pag.  316. 

All  thefe  experiments,  I  think,  prove  to  a 
certainty,  that  air  is  convertible  into  light.  I  ihall 
now  bring  one  experiment,  from  Boerhaave, 
Vol.1,  p.  998.  which  proves,  that  fire  or  light 
may  be  changed  into  air. 

"  If  a  fpherical  glafs  vial  be  kept  in  a  glafs- 
"  houfe  furnace,  till  ready  to  melt,  and  then  be 
"  hermetically  fealed  in  that  heat,  and  fuflfered 
"to  cool;  if  now,  it  be  held  inverted,  under 
"  cold  water,  and  the  end  of  the  neck  be  care- 
"  fully  broken  off,  the  water  will  be  violently 
"  forced  into  it,  and  fill  the  glafs,  but  fo  as  to 
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"  leave  a  bubble  of  true  elaftic  air  at  the  bot- 
« torn." 

The  above  experiments  prove,  that,  when- 
ever air  is  fufficiently  divided  or  broken  to  pieces, 
light  is  produced^  fo  that  the  light  or  heat  in 
eledtricity,  is  no  other  than,  we  find,  may  be 
produced  feveral  other  ways.  For  the  air  being 
violently  rubbed  or  ground  to  pieces  between 
your  hand  and  the  glafs  globe,  whirled  brifkly 
about,  the  air  between  your  hand  and  the  globe 
is  ground  fo  fmall  as  to  be  in  the  form  of  lighf^ 
which  is  expanded  or  fent  off  from  the  glafs 
globe  in  the  fame  manner  as  light  from  a  candle, 
or  other  luminous  body;  which  emiffion  is  con- 
tinually fupplied  by  the  common  air  preffing  in 
between  the  rays  of  lights  emitted  from  the  glafs 
ball.  That  this  is  the  method,  by  which  it  afts, 
feems  very  clear :  for  you  may  not  only  hear  the 
hifling  noife  of  the  air  preffing  towards  the  globe, 
but  alfo  plainly  feel  the  air  with  your  hand,  near 
the  globe  or  tube. 

The  chief  reafon  (and  what  has  been  our 
great  misfortune)  that  we  have  not  been  able  to 
difcover  the  caufe  of  eleftricity,  feems  to  be  the 
leaving  that  philofophy,  which  has  been  revealed 
to  us,  and  putting  in  its  ftead  theories  of  our  own 
invention.  For,  if  we  had  confidered  (from  the 
revealed  account  that  is  given  us  of  the  formation 

of 
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light)  the;;;^/^6/^of  its^r/?produftIon,  weifhould 
not  be  at  fuch  a  lofs  to  account  for  that  light  in 
eleftricity,  as  we  hitherto  feem  to  have  been ; 
for  we  are  there  told,  that  the  heavens^  or  airs, 
were  created  in  a  ftate  of  darknefs,  or  inactivity; 
and  that  the  firft  thing  God  did,  was  to  caufe  a 
motion,  or  wind  amongft  the  airs ;  which  motion 
was  to  continue,  and  encreafe,  till  it  produced 
light ;  ani^,  after  this  light  was  produced,  God 
called  it  T>ay,  or  as  it  is  expreffed  in  the  origi- 
nal, tumultuoufnefs ;  it  being  produced  from  the 
impetuous  or  violent  motion  of  the  airs :  and  the 
darknefs  he  called  night,  or,  as  it  is  likewife  ex- 
prefled,  the  time  when  this  langidj}:es  or  decays ; 
for  the  congeali72g  or  thicbiing  of  the  air,  by  which 
darknefs  is  produced,  is  in  proportion  as  the 
force  of  the  light  abates. 

By  all  which,  I  think,  we  may  be  aflured, 
that  xht  light,  and  all  xhQ  phanome?ia  produced  in 
eleftricity,  are  caufed  by  a  violent  ffiBion  or 
grinding  of  the  grains  of  air  between  the  glafs 
globe  and  the  hand. 

To  illuftrate  and  prove,  that  this  is  the  me- 
thod by  which  the  eledlrical  light  is  produced,  I 
ihall  bring  fome  experiments,  from  Mr.  Haukf- 
hee,  which,  I  imagine,  will  make  it  indifputable. 
In  his  firft  and  fecond  experiments,  he  fliews  us, 
that  by  dropping  mercury  on  a  glafs  in  an  ex- 
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haufted  receiver,  the  a^ion  of  the  mercury  on 
that  fubtil  fluid  gives  the  mercury  the  appear- 
ance of  fire ;  but  obferves,  that  in  all  thefe  ex- 
periments on  mercury,  no  light  is  to  be  obtained 
v^ithout  motion^  and  that  the  fame  motion  v^hich 
produced  this  light  in  vacuo,  did  not  produce  it, 
when  given  to  mercurial  globules  in  open  air. 
This  experiment  ihevv^s  us,  that  there  v^as  a  lar- 
ger quantity  of  light  in  the  exhaufted  receiver 
than  when  it  was  filled  with  common  air  3  nay 
farther,  that  the  fubtil  fluid  contained  in  the  ex- 
haufted receiver,  was  light ;  but,  for  want  of  mo^ 
tioriy  was  not  perceptible  by  our  fenfes  3  but  by 
fo  fmall  a  motion  as  that  of  the  defcending  mer- 
cury, it  was  puflied  forward  in  the  fame  man- 
ner, as  light  from  a  candle,  or  other  luminous 
bodies.  We  alfo  find,  that  the  fame  experiments 
performed  in  an  unexhaufled  receiver,  would  not 
produce  the  phenomenon  of  light -y    which   one 
might  eafily  fuppofe  to  be  the  cafe.    For  in  the 
exhaufted  receiver,   any  'the  leaft  motion.,  that  is 
fufiicient  to  puflo  this  fubtil  fluid  (light)  from  one 
place  to  another  muft  give  us  the  perception  of 
light ;  but  in  the  unexhaufled  receiver  the  motion 
ox  friBion  muft  be  great  enough,    not  only  to 
pufld  the  air  from  place  to  place,  but  alfo  to  break 
it  fo  fmall,  as  to  be  in  form  of  light :  which  he 
fhews  us  by  his  third,  fourth,  and  fifth  experi- 

C  meats- 


[   i8  ] 

ments  to  be  the  cafe ;  for  by  thefe  experiments  he 
produced  /ighf  in  an  unexhaujied  receiver;    but 
then  the   motion  or  agitation  was  required  to 
be  much  greater  than  that  which  produced  light 
in  vacuo.    The  difference  of  thefe  two  lights  'was 
very  conjiderable^  and  confifted  particularly  in  this, 
that  the  luminous  particles  are  diJlinSl  and  fepa- 
rate  in  the  experiment  performed  in  the  open  air-, 
and  united  and  blended  into  one  continued  body 
of  lights    in  the  other  experiments  in  vacuo 'y 
which  difference  proves  to  a  demonftration,  that 
the  exhaufted  receiver  was  full  of  nothing  but 
light ;  for,  on  fhaking  the  mercury  therein,  the 
whole  body  of  the  receiver  feemed  to  be  one  con-- 
tinued  body  of  light  -,  but  on  fhaking  the  mercury 
with  ever  fo  great  a  violence  in  the  common 
air,  it  feemed  full  only  of  little^  bright,  twinkling 
fparks  I  and  not  one  continued  body,  as  in  vacuo. 
For,  as  the  appearance  of  light  is  produced  in 
the  common  air,  by  the  fridlion  of  the  mercury 
againfl  the  glafs  receiver,    breaking  or  grinding 
the  air  to  pieces  (which  fmall  particles  put  on 
the  form  of  light)    fo,  when  the  common  air 
prejfes  in  between  thefe  fmall  particles,  the  ap- 
pearance mufl  be,  and  cannot  be  otherwife  than 
is  (hewn  by  thefe  experiments. 

Thefe 
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Thefe  many  and  various  experiments  abun- 
dantly prove,  that  light  is  produced  as  above  de- 
fcribed^  and  not,  as  the  generahty  of  people  have 
imagined  (from  that  miftaken  notion  of  aBion 
being  performed  hyfolids  and  not  hy  fluids)  that 
this  elecflrical  light  proceeded  from  the  glafs 
globe,  emitting,  what  they  call,  ele^rical  efliuviay 
which  has  been  ihewn  before  to  be  impoffible ; 
becaufe  if  any  quantity  of  matter  fends  off  part 
of  its  own  body,  there  muft  be  lefs  of  that  body 
remaining,  than  before  the  above  matter  was 
fent  off,  which  we  find  is  not  the  cafe  of  the 
glafs  globe;  and  to  prove  that  it  does  not,  I  fhall 
bring  one  experiment  more  from  M.v.HaukJbee 
which  will  put  it  beyond  doubt. 

Pag.  27.  he  fhews  us,  that  by  a  violent  attri-- 
tion  of  woollen  againft  woollen  in  vacuo^  he  produ- 
ced light y  as  well  as  from  any  hard  or  eleBrical 
body ;  but  not  fo  vivid,  nor  in  fo  large  a  quan- 
tity. Now,  as  woollen  is  reckoned  by  all  to 
be  a  non-eleBrical  body,  it  fhews  us  that  the  light 
muft  proceed  from  the  attrition  of  the  air,  and 
,  not  from  the  eleBrical  body^  as  has  been  falfely 
imagined. 

As  light  may  be  produced  by  other  methods 
than  have  been  yet  defcribed,  as  from  rotten  wood^ 
fljhy  meat  &c.  I  {hall  endeavour  to  give  an  ac- 
count, how,  and  in  what  manner,  that  light  is 
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produced,  ^ix,  Boyle  (in  vol.  2.  p.  233.  of  the 
epitome  by  Boidton)  tells  us,  that  by  putting 
rotten  wood^  Jijh^  fejh  &c.  in  the  receiver  of  an 
air«pump,  and  then  extradling  the  grofs  air,  they 
all,  in  a  little  time,  loft  their  Jhining  or  luminous 
quality;  but,  upon  a  re-admiffion  of  air,  this 
luminous  quality  returned.  From  w^hich  we  may 
learn,  that  the  air  is  eflentially  neceffary  to  con- 
tinue this  light  'y  and,  of  confequence,  that  this 
light  is  produced  by  the  a^ion  and  re-adlion  of 
the  air  on  the  body,  w^hich  caufe  an  intejiine 
motion  of  its  parts  ^  and  thereby  the  emiffion  of 
the  faid  light  ^  for  v^hen  any  thing  begins  to  fer- 
ment and  putrify  (which  cannot  be  performed 
in  any  place,  but  where  the  grofs  air  is  prefent) 
the  intejiine  motion  of  its  parts  is  thereby  increaf- 
ed'y  which  motion  adting  upon  the  air  preffed  in- 
to it,  the  air  is  thereby  ground  very  fmall,  and 
by  the  continual  preffure  of  the  atmofphere  is 
fent  out  fo  fmall,  as  to  be  in  form  of  light.  ^— 
In  the  common  fermentation  of  liquids,  when  it 
rifes  to  any  height,  thofe  particles  of  light  being 
Jioppedy  and  entangled  by  the  watry  parts  of  the 
fermenting  mafs,  thereby  produce  heat  \  and  fome 
mixtures  will  produce  lights  heat  and  jlame  on 
fermentation;  z^Jleel^  water ^  zxAJulphur, 
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By  thefe  experiments  we  have  a  clear  idea  of 
the  means  and  method  by  which  fermentation  is 
performed,  which  operation  has  been  hitherto 
uninteUigible.  From  hence  we  may  hkewife  fee 
the  reafon  why,  in  an  air  either  too  hot  or  too 
coldy  fermentation  cannot  be  performed ;  for  in 
an  air  too  cold^  the  preiTurc  is  too  greats  and  alfo 
the  grains  of  air  too  large  to  efiter  and  divide  the 
thing  to  be  fermented ;  by  which  means  the  mo- 
tion  of  its  parts  requiiite  X.o  fermentation  is  pre- 
vented 5  but  in  air  that  is  too  hoty  there  muft  be 
juft  the  coiftrary  efFed:,  for  there  the  parts  of  the 
thing  to  hQ  fermented  are  fo  far  expanded^  and  the 
air  io  rarified^  as  to  pafs  through  the  body  with 
little  or  no  obftruftion,  and  '^f  confequence  to 
produce  little  or  no  intejline  motion  of  its  parts  > 
and  that  there  is  m  fermentations  an  infejiine  motion 
of  the  parts  of  a  fermenting  liquid,  is  ealily  dif- 
cernible  by  the  naked  eye.  This  alfo  gives  us  the 
reafon,  why  the  gloaiD-worm  f dines  only  in  the 
fummer  months,  when  the  air  is  greatly  rarified^ 
or  divided^  and  then  requires  but  a  fmall  motion 
to  give  it  the  form  of  light. 

The  light  proceeding  from  diamonds  &c.  feems 
to  be  eafily  accounted  for  from  the  motion  of 
the  airs  -,  that  there  is  a  perpetual  7notion  of  the 
airsy  may  be  proved  by  the  following  experi- 
ment.   In  a  ftill  place,  fuppofe  a  clofe  darkened 
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room,  illuminated  only  by  one  fmall  hole  in  the 
window  fliutter ;  where,  if  a  perfon  at  reft  views 
the  enlightened  current  of  air  fideways,  as  it  ex- 
tends along  the  room,  he  will  perceive  a  furpri- 
Jing  motion  of  the  dufty  atoms  therein,  perpetual- 
ly rolliiig  and  tojjing  about  with  great  rapidity. 
This  motion  miift  be  very  confiderable^  as  it  is  per- 
petual^ and  puflied  on  with  the  power  of  gra- 
vity in  the  air  equal  to  a  column  of  water  33 
feet  high.  By  this  action  on  diamonds^  whofe 
pores  are  very  frnalU  and  the  bodies  themfelves 
of  fuch  a  make  and  hardnefs^  as  that,  when 
the  air  is  preffed  on  them  with  fo  great  a  force 
as  that  of  the  incimibent  atmojphere^  the  air  is 
broke  exceedingly  jH'all^  and,  by  the  continuance 
of  the  prejjiire^  is  fent  off  from  the  body  in 
form  oi  light.  We  likewife  find  from  experi- 
ments, that  where  dia?nonds,  or  other  bodies  of 
that  kind,  have  not  their  outward  parts  of  a 
proper  make^  or  thdx  fubftance  oi  '3ifufficient  hard- 
7iefs  or  clofenefs  of  parts ^  to  emit  light  with  no 
greater  y^rr^,  than  the  preffure  of  the  atmofphere 
only,  then  this  deficiency  may  be  fupplied  by 
7''ubbing ;  by  which  means  the  air  is  ground  to 
pieces,  and  emitted  in  form  of  lights  as  is  Ihewn 
in  all  eleftrical  experiments. 
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One  great  property  of  light,  or,  as  It  is  com- 
monly called  the  eleBrical  effluvia,  is  (as  Mr. 
Haukjhee  has  proved  from  many  experiments,) 
that  it  pafles  through  glafs,  as  water  does  through 
a  fieve,  or  as  if  no  body  of  matter  interpofed. 
This  light  of  itfelf,  wh.tn  pure,  or  Jimple,  hurts 
or  deftroys  no  material  bodies  -,  but  when  pujhed 
on  by  the  following  air  with  great  violence,  and 
meeting  with  a  great  rejijiance  from  an  impeding 
body,  the  conJiiB  is  fo  great,  that  if  the  follow- 
ing 21V  prejfes  on  wi\h  fufficient  violence,  it  dijfolves 
or  dejlroys  the  folidity  of  any  material  body.  As 
all  bodies  become  folid  according  to  the  tempera- 
ture of  the  furrounding  air ;  fome  retaining  their 
folidity  in  fuch  a  degree  of  heat,  as  metals  of  moft 
kinds ',  whilft  others  require  a  particular  degree 
of  cold  before  they  become  folid,  as  water  &c. 
which  when  froze  is  as  much  ^  folid  as  any  thing 
elfe  —  this  proves  that  the  folidity  of  bodies  de- 
pends on  the  temperature  of  the  air,  as  will  be 
more  fully  proved  hereafter. 

The  glafs  globe,  with  the  electrical  experi- 
ments, fecms  to  give  a  very  clear  idea  in  what 
manner  xhtfun  hfupported,  how  this  terraqueous 
globe  and  the  reft  of  the  planets  are  made  to 
move,  and  co7itinued  i^i  motion ;  and  alfo,  what  is 
the  caufe  of  the  attraBion  of  thcfon,  earthy  moon 
and  the  reft  of  the  planets. 

That 
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That  the  fun  is  the  chief,  material,  ruling  a- 
gent,  is  very  clearly  revealed ;  as  are  fome  of  its 
chiefeft  aftions  on  the  planets  and  the  reft  of  the 
univerfe.  For,  in  the  fun  V7t  find  a  power  of 
melting,  dividing  and  (with  the  affiftance  of  the 
air)  expanding  and  fending  out  the  air,  firft  in 
form  oi  fire^  and  afterwards  in  that  of  light; 
which  power  feems  to  be  fo  regulated,  as  to  be 
able  to  reach  the  extremities  of  the  univerfe, 
where  it  is  congealed^  condenjed^  and  returned  back 
again  to  xhtfuny  to  be  again  melted^  divided ^  and 
fent  out  as  before.  This  adtion  feems  to  be  re- 
prefented  by  water  in  a  Jiilly  for  there  the  fire, 
forcing  its  way  through  the  water  contained  in 
Xhcjlill^  carries  oiF  fome  of  the  watry  particles 
with  it;  and  when  it  has  reached  the  head  of 
they?///,  if  it  has  no  pafTage  into  the  outward  air, 
and  the  a5lion  of  the  fire  is  not  great  enough  to 
break  the  Jiill^  it  is  by  the  coldnefs  of  the  fur- 
rounding  air  (or  as  is  commonly  the  cafe  by  the 
coldnefs  of  water  placed  thereon  for  that  pur- 
pofe)  condenfed  and  returned  into  the  water  con- 
tained in  the  body  of  the  Jlilly  there  to  be  rari^ 
fiedy  expanded^  and  fent  off  mjieam^  as  before. 

We  muft  fuppofe  the  ftreams  of  light  to  be 
always  afting  on  one  fide  of  this  terraqueous 
globe,  and  there  dividing^  expanding  and  rarify^ 
ing  the  air  5  the  confequence  of  which  muft  be 
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a  kind  of  vacuum^  which  is  immediately  filled 
by  the  prejjijig  in  of  the  congealed  air  from  the 
extremities  3  and  as  the  earth  is  placed  in  this 
fluid  of  airs,  we  may  as  ealily  conceive  that  the 
air  preffing  in  as  above,  muft,  with  it,  turn  round 
the  earth,  in  the  fame  manner,  and  with  as  much 
cafe,  as  water  does  a  common  mill-wheel,  or  the 
air  a  wind-mill.  By  thefe  powers  alfo  the  terra- 
queous globe  is  keptyi//^  and  entire-,  for,  was 
this  force  once  taken  off,  it  would  foon  drop  to 
atoms,  notwithftanding  the  pretended  attracting 
power  of  its  materials. 

To  confirm  what  is  here  advanced,  I  {hall 
bring  an  experiment  (which  Mr.  Boyle  has  laid 
down  as  a  paradox)  which  proves  that  this  ter- 
raqueous globe  has  no  attra^ion,  nor  any  folid^ 
falling  towards  it,  any  gravitation ;  but  that  all 
bodies  are  forced  to  it  by  the  incumbent  atmo- 
fphere,  as  much  as  water  \s  forced  up  a  pump  by 
it  (the  atmofphere)  which,  till  the  time  of  the 
great  Mr.  Boyle,  was  imagined  to  be  performed 
by,  what  they  called,  the  fuBion  of  the  pump. 
But  this  is  no  more  than  has  often  happened  in 
philofophy,  where  when  we  cannot  well  account 
for  any  thing,  we  put  the  effeB  for  the  caufe, 

Mr.  Boyle  found  that;  ^foUd  body,  as  ponderous 
as  any  yet  known,  though  near  the  top  of  the 
water  it  would  fink  by  its  own  weight,  yet  if  it  be 
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placed  at  a  greater  depth  than  twenty  times  its 
own  thicknefs,  it  will  not  Jink,  if  its  defcent  be 
not  affifted  by  the  weight  of  the  incumbent  water. 
To  prove  this,  he  gives  us  a  curious  experiment, 
viz.  by  keeping  off  the  prejjure  of  the  water, 
from  the  top  of  the  finking  body^  ind  Jinking  it  to 
a  proper  depth,  he  found,  that  the  moji  ponde- 
rous body  would  be  buoyed  up,  and  fupported  by 
the  water  only.  See  the  2d  vol.  of  Boidton's  epi- 
tome, pag.  305.  This  experiment  fhews  us  be- 
yond all  contradid:ion ,  that  the  earth  has  no 
power  of  attraBion,  nor  a  defcending  body  any 
power  of  gravitation ;  for  if  it  had,  the  farther 
it  was  funk  in  the  water,  the  nearer  it  muft  be 
to  the  centre  of  the  earth,  and  of  confequence 
the  attraction  muft  be  the  greater ;  but  this,  we 
find,  is  contrary  to  experience ;  fo  that  the  whole 
power  of  defcending  is  impreffed  upon  it  by  the 
air^  or  by  other  bodies  forced  upon  it  by  the  in- 
cumbent air.  This  experiment  alone  is  more  than 
fufficient  to  deftroy  the  fine  theories  oi  attraBion 
and  gravitation  -,  it  alfo  ihews  us  how,  and  by 
v/hat  means,  two  marble  flabs,  finely  polifhed, 
are  what  they  call  attraBed  to  each  other,  and 
require  a  great  force  to  feparate  them ;  a  force  in 
proportion  to  the  breadth  of  the  flabs ;  but  this 
has  been  fhewn  by  other  experiments  to  be  no- 
thing but  the  prejfure  of  the  air,  or  atmofphere  j 

for 
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for  put  them  into  an  air  pump,  and  extradl  the 
grofs  air,  and  they  will  immediately  feparate  from 
each  other. 

One  reafon,  which  feems  to  have  led  us  into 
the  miftake  that  xhtfolidity^  oxjirmnefi  of  bodies 
is  not  caufed  by  the  air^  has  been,  that,  for  the 
generality,  we  confider  the  air^  or  atmofphere  as 
prejjing  only  downwards ;  for  if  we  had  coniider- 
ed  that  it  prefjeth  equally  every  way^  as  well  as 
downwards^  (as  Boerbaave  in  his  chym.  by  Shaw, 
vol.  I.  p.  389.  has  (hew  by  the  following  expe- 
riment) I  believe  we  fhould  not  have  overlooked 
that  force,  or  have  thought  it  infufficient  for  this 
operation.  "  Fill  three  glafs  veiTels,  the  one  of  a 
"  cylindrical  figure,  the  other  conical,  the  third 
"  bellied  with  a  cylindrical  neck ;  let  thefe  be 
"  filled  to  the  brim  with  fair  water,  and  covered 
"  with  a  fingle  piece  of  paper,  fo  as  to  touch  the 
"  furface  of  the  water,  and  by  preffing  it  down 
"  with  the  hand,  prevent  the  external  air  infi- 
"  nuating  between  the  paper  and  the  water  -,  if 
"  the  glafTes  be  now  inverted,  whilft  the  paper 
"  remains  clofe  with  the  palm  of  the  hand,  and 
"  the  hand  be  afterwards  gently  withdrawn,  the 
*'  water  will  ftill  remain  in  the  glaffes.  The  fame 
"  holds  true,  though  the  glaffes  be  held  horizon- 
"  talj  or  in  any  other  pofition."  As  the  caufe  of 
the  folidity  oxjirmnefs  of  bodies  is  the  prejfure  of 

the 
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the  air  or  atmofpbe7'e^  fo  likewife  it  muft  depend 
on  the  make  znd  Jize  of  the  pores  of  fuch  bodies; 
for  bodies  whofej^or^'j  2.1'QjmaIle/i)  muft  be  acfted 
upon  with  a  greater  povv^er  than  thofe  whofe 
fores  are  largeji,  or  whofe  pores  are  fo  large  as 
not  only  to  admit  lights  but  alfo  common  air  into 
them.    This  Mr.  Haukjbee  proves  by  a  curious 
experiment,  for  having  placed  two  brafs  hemi- 
fpheres,  of  3  5  inches  diameter,  upon  each  other, 
and  then  extracting  the  grofs  air  out  of  them  by 
the  air  pump,  and  by  thefe  means  taking  off  the 
refiflance  of  the  common  air  that  was  within  the 
two  brafs  hemifpheres,  he  fays,  it  required  140 
pound  weight  to  feparate  them  ;  this  experiment 
with  that  of  the  two  marble  flabs  before  men- 
tioned, is  a  demonftration  of  the  power  that  keeps 
folid  bodies  from  falling  to  pieces.    And  even,  if 
thefe  flabs  are  not  fo  perfeBly  fmooth^  yet  the  wet- 
ing  them  with  water,  which  prevents  the  grofs 
air  from  entering^   will  produce  the  like  eife6t. 
That  folids  expafid  themfelves  by  heat  or  y&r,  is 
proved  by  heating  an  iron  rod  in  the  fire  :    in 
which  cafe,  it  is  always  found  to  be  bigger  and 
longer  when  hot  than  cold:,    and  it  was  the  opi- 
nion of  Boerhaave^  that  cold  confolidates  all  thofe 
that  are  called  firm  bodies  5   that  is,  brings  that 
part,  which  we  call  body  in  them,  into  a  lefs  com- 
pafs  than  before,  and  thus  unites  the  matter  there- 
of 
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of  more  clofely  together :  by  which  means  the 
cohefion  of  the  whole  mafs  is  ufually  increafed ; 
which  makes  what  we  callj  Jirength  ^ndijirmnefs 
in  bodies. 

Having  fhewn  that  folid  bodies  have  no  power 
either  of  attraBion  or  gravitation^  and  that  their 
Jirmnejs  or  folidity  depends  on  the  prejjiire  of  the 
atmofphere ;  I  fhall  now  endeavour  to  fhew,  from 
electrical  experiments,  how,  and  by  what  means 
they  defcend  towards  the  earth. 

What  is  called  the  attraction  of  the  earth 
feems  to  be  performed  in  the  fame  manner  as 
that  of  the  glafs  globe  in  electricity ;  the  ex- 
plaining of  which  will  give  us  a  clear  idea,  by 
what  means  heavy  bodies  2x^  forced  towards  the 
terraqueous  globe.  In  accounting  for  this  elec- 
trical attraBion^  Mr.  Haukjhee  feems  to  be  very 
clear 3  for,  fays  he,  ''if  by  the  heat  and  rarefac- 
"  tion,  confequent  upon  the  attrition,  the  me- 
"  dium  contiguous  to  the  glafs  be  made  fpecifi- 
"  cally  lighter ;  then  of  courfe,  to  keep  up  the 
*'  bal  lance,  the  remoter  air,  which  is  denfer,  muft 
"  prefs  in  towards  the  tube,  and  fo  carry  away 
"(in  the  torrent)  the  little  bodies  lying  in  it3  ' 
"  way,  thither  alfo.  The  various  irregularities  in 
"  the  excitation,  or  the  emiffion  and  difcharge  of 
"  the  electrical  matter  or  light  from  the  tube 
<' (which  v/ill  be  followed  with  proportional  ir- 

'^  regularities. 
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"  regularities,  in  the  motion  and  tendency  of  the 
^^  denfer  air,  towards  the  glafs  globe,  by  the  hy- 
"  droftatical  laws)  may  be  fufficient  to  account 
"  for  the  various  uncertain  motions  of  the  little 
<'  bodies  carried  towards  the  glafs  globe."    This 
account  of  Mr.  Haiikjbee^  being  fo  very  clear,  it 
is  a  little  furprifing  that  he  fhould  allow  the 
power  of  attraSiion  to  matter,  as  in  fome  places 
he  does;  for  this  is  no  more  than  in  other  words, 
telling  us,  that  the  air  round  the  ball  is  divided 
and  rubbed  or  ground  to  pieces  by  ihtfriSion  be- 
tween the  glafs  globe  and  your  hand,  and  there- 
by made  to  expand  itfelf ;   fo  the  air  preffing  in 
to  make  up  that  deficiency,  forces  every  thing 
towards  the  glafs  globe,  that  by  its  number  of 
particles  is  not  able  to  withftand  the  current  of 
air^  preffing  towards  the  globe.    So  in  like  man- 
ner near  the  furface  of  the  earth,  the  fun-beams 
being  reJieBed  by  the  terraqueous  globe,  muft  by 
thefe  means  be  in  a  greater  quantity  near  the  fur^ 
face  of  the  earth,  than  at  a  diftance  from  it ;  and 
fo  divide^  expand  and  rarify  the  air  near  its  fur- 
face,  which  rarified  or  divided  air  is  forced  off 
from  the  earth  on  all  fides,  by  the  preffing  in  of 
the  air  from  above,  which  muft  of  confequence 
drive  every  thing  before  it,   towards  the  earth. 
By  which  we  find,  that  the  caufe  of  bodies  de- 
fcending  towards  the  earth,  is  not  from  any  pro- 
perty 
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perfy  either  of  the  earth  or  of  the  defcending  bo- 
dies ;  but  that  thefe  are  forced  towards  that,  by 
the  furrounding  air^  in  its  faid  motion. 

To  prove  that  this  is  the  method  by  which,  in 
eledlricity,  bodies  are  forced  towards  the  glafs 
globe,  I  ihall  bring  an  experiment  or  two  from 
Mr.  Haukjbee  ^  and  as  thefe  experiments  prove 
to  a  certainty,  that  this  is  the  manner  of  the  at- 
traBion  in  eleBricity^  it  will  give  us  little  room  to 
doubt,  but  that  the  attraBion  of  the  earth  is  per- 
formed in  the  fame  manner. 

Mr.  Haukjbee  obferved,  that  the  eledirical  effiu- 
n^ia  were  not  only  perceiveable  by  fight  ^  but  al- 
fo,  if  the  hand  was  held  near  the  tube,  feemed 
to  make  fuch  fort  of  ftrokes  upon  the  fkin,  as  a 
number  of  fine  limber  hairs  pufhing  againfl:  it 
might  be  fuppofed  to  do :  and  in  order  to  find 
whether  the  electrical  attraBion  was  regular  and 
uniform,  he  made  the  following  curious  experi- 
ment, fhewing  that  all  bodies,  not  too  heavy, 
21^  forced  (or,  as  is  commonly  fuppofed,  attrac- 
ted) to  a  cylindrical  glafs,  equally  all  round,  if 
thefe  bodies  are,  as  they  term  it^  within  the  fphere 
of  its  aftivity. 

This  experiment  feemed  to  afFedl  Mr.  Haukf 
bee  fo  much,  that  (fpeaking  of  ele&icity)  he 
fays,  "it  affords  us  a  fort  oi  reprefentation  of  the 
"  great  phcenomena  of  the  univerfe"    Page  5  3 . 

"Por 


cc 
cc 
cc 
(I 
cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 


[    32    ] 

**  For,  fays  he,  having  obferved  (in  eleftrici- 
ty)  that  light  bodies,  placed  near  any  part  of 
the  rubbed  cylinder,  feemed  to  be  equally  at- 
tracted, I  contrived  a  femicircle  of  wire,  which 
I  could  faften  at  a  conftant  diftance,  ma  kin  2:  it 
encompafs  the  upper  femi-cylindrical  furface 
of  the  glafs,  at  4  or  5  inches  diftance.  This 
wire  had  feveral  pieces  of  woollen  threads  faf- 
tened  to  it  at  pretty  near  equal  diftance  s.  The 
length  of  them  was  fuch,  that  being  extended 
in  a  direftion  towards  the  center  of  that  imagi- 
nary circle,  on  the  furface  of  the  glafs,  in  the 
plane  of  which  the  wire  was  placed ;  they 
would  then  reach  within  an  inch  of  the  cir- 
cumference of  that  circle :  but  if  left  to  their 
own  liberty,  they  hung  in  that  parallel  pofi- 
tion  reprefented,    fig.  i.     The  cylinder  was 


"  placed  with  its  axis  parallel  to  the  horizon  ; 
"and  in   this  pofture,    it  was  turned  fwiftly 

'« round 
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"  round ;  and  then  by  the  rapid  motion  and  agi- 
"  tation  of  the  furrounding  air,  the  threads  were 
"  placed  into  fuch  pofitions,  as  are  exprefled  fig. 
"2.  viz.  they  were  all  lifted  up  and  bent  up- 
"  wards  from  the  axis  of  the  cylinder. 

"  All  this  while,  there  was  only  the  fwift  mo- 
"  tion  of  the  cylinder  round  its  axis,  without  any 
"  attrition,  but  now  when  I  came  to  apply  my 
"  hand  to  the  lower  part  of  the  glafs  (fo  fwiftly 
"  whirled  about)  and  confequently  to  add  attri- 
"  tion  to  the  former  motion  j  the  threads  pre- 
"  fently  began  to  change  their  direftion,  and  all 
"  harmonioufly  pointed  to  the  center  of  the  circle, 
"  in  whofe  plane  the  wire  was  placed,  as  in  fig.  3. 
"  neither  were  they  at  all  difordered  or  flung  out 
**  of  that  pofition,  by  the  wind  occafioned  by 
"  that  violent  motion  (but  as  if  there  had  been 
"  no  fuch  hurry  of  air  about  them)  they  ftill 
"  perfifted  in  their  central  direftion  5  I  found  I 
"  could  by  Shifting  the  place  of  the  attrition  hi- 
"  ther  or  thither,  draw  the  threads  towards  this 
"  or  that  end  of  the  cylinder  ^  but  yet  they  all 
"  ilill  went  uniformly  converging  towards  fome 
"  center  in  the  axis  of  it  ^  fo  that  they  formed 
"  themfelves  into  a  fort  of  conical  furface. 

"  Farther,  if  the  wire  with  its  loofe  threads 
"  was  reverted,  fo  as  to  encompafs  the  lower  part 
'*  of  the  cylinder  (as  before  it  did  the  upper  part) 
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''  yet  the  effedl  flill  anfwered  with  the  fame  ex- 
"  adinefs.  For  the  threads  were  all  erecfled  into  fo 
"  many  ftrait  lines,  ftill  directing  themielves  to- 
"  wards  a  center  in  the  axis  of  the  glafs. 

"  Hitherto  the  axis  of  the  cylinder  was  placed 

"  horizontally;  in  the  next  place  I  fet  it  in  a  ver- 

"  tical  pofition,  fo  that  it  ftood  perpendicular  to 

"  the  plane  of  the  horizon  ^  in  which  cafe  I  made 

"  ufe  of  a  wire  hoop,  which  was  neceffary  to  be 

«^  placed  parallel  to  the  horizon,   that  it  might 

"  encompafs  the  cylinder,  in  the  fame  manner  as 

^^  the  femicircular  wire  did  before :    only  one 

"  fmall  part  of  this  wire  was  left  open,  to  make 

"  way  for  the  touch  of  the  hand,  which  was  to 

^'  give  the  attrition.    And  the  wire  being  thus 

"  placed,  it  was  evident  that  the  threads  (without 

"  fome  external  force  to  fupport  tliem)  muft  all 

"  flag  and  hang  perpendicularly  downwards.  Yet, 

"  as  foon  as  the  motion  and  attrition  were  given, 

"  the  threads  prefently  began  to  be  extended;  and 

"  as  if  they  were  become  ftiff  and  hard,  formed 

"  themfelves  into  an  horizontal  plane;  their  loofe 

"  ends  pointing  to  a  center  in  the  axis  of  the 

"  glafs,  as  before. 

And  thus  (in  all  forts  of  pofitions  whatfoe- 
ver,  both  of  the  wire  and  of  the  glafs  too)  were 
^^  the  threads  afted  upon  by  a  fort  of  centripetal 
"  force ;  to  the  laws  of  which  they  were  always 

''  con- 
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"  conformable.  See  Haukjbee's  experiments,  page 

"  53  &c. 

It  may  be  obferved  in  this  experiment,  that 
the  attraBive  power  of  bodies  does  not  lie  in  jo- 
lids^  as  has  been  falfly  imagined,  neither  have  fuch 
bodies  any  centripetal  or  centrifiigal  force ;  but 
that  this  power  and  force  are  given  them  from 
without.  For,  on  placing  the  v^ire  with  the 
threads  round  the  cylinder,  they  were  2i\\  forced 
(or  as  it  is  often  called,  attraBed)  towards  the 
earth  \  but,  on  giving  a  violent  motion  to  the  cy- 
linder, they  were  drove  from  the  cylinder,  as  if 
forced  by  a  ftrong  wind  3  but,  by  applying  the 
hand  to  the  glafs  cylinder,  they  were  recalled,  and 
all  pointed  to  a  center  in  the  axis  of  the  cylinder : 
and  this  central  direction  might  be  altered  at  any 
time,  by  only  moving  the  hand  to  different  parts 
of  the  cylinder  3  the  threads  always  pointing  to 
the  place  where  the  attrition  was  made  :  by 
which  we  find,  that  the  central  force,  both  of 
the  cylinder  and  the  threads,  are  caufed  by  the 
attrition  of  the  air  between  your  hand  and  the 
cylinder ;  whereas,  at  any  other  time,  they  are 
quite  inactive :  fo  we  are  affured  that  thefe  central 
forces  which  have  been  imagined  to  be  within 
xhtfolid^  are  not  there,  but  in  the  air  without  it. 

On  putting  fome thing  between  any  of  the 
threads  and  the  cylinder  5    then,   thofe  threads 

would 
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would  return  to  their  firft  and  natural  pojitioriy 
viz.  point  towards  the  center  of  the  earth.  So, 
as  yiv . Haukfbee  obferves,  "in  thefe  fmall  orbs  of 
"  matter  we  have  fome  Httle  refemblances  of  the 
"  grand  phcBHomena  of  the  univerfeT 

Another  thing  obfervable  was,  '^  that  by  put- 
"  ting  thefe  threads  within  a  glafs,  when  they  be- 
"  came  extended,  this  pofition  of  the  threads 
"  would  be  altered  at  any  time  on  the  approach 
"  of  one's  hand,  finger,  or  any  other  body,  to 
"the  furface  of  the  glafs."  This  is  fufEcient 
proof  that  the  lights  or  as  it  is  generally  calledj 
the  eleBrical  effluvia  pafs  through  the  glafs^  with 
as  much  eafe  as  water  does  through  a  lieve. 

One  thing  which  feemed  a  little  furpriling  to 
Mr.  Haukfbee  was,  that  upon  exhaufting  the  grojs 
air  out  of  the  tube  or  globe  made  ufe  of  in  elec- 
tricity, what  he  called  the  power  of  attraBion^ 
would  ceafe  ^  but  upon  fuffering  the  air  again  to 
enter,  it  returned  as  vigorous  as  before.  This  muft 
be  the  cafe ;  for  (as  was  before  obferved)  when- 
ever the  grofs  air  is  extra6led  by  an  air  pump, 
the  fluid  remaining  is  nothing  but  light.  So, 
whenever  this  attrition  is  performed  on  an  ex- 
haufted  globe  (for  want  of  the  reiiftance  of  the 
grofs  air  within,  to  force  off  the  particles  of  air 
ground  fo  fmall  as  lights  and  thereby  to  make 
an  exparifion  or  rarefaBion  round  the  glafs  globe, 

which 
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which  has  been  fhewn  to  be  the  caufe  of  light 
bodies  being  forced  towards  the  globe)  thefe  par- 
ticles of  light  do  immediately  enter  the  globe  on 
one  lide,  OinA  force  out  the  fame  quantity  on  the 
other ;  in  the  fame  manner  as  water  through  a 
fieve,  without  ever  making  any  expanfion  or  rare- 
fadlion. 

Having  thus  iTiewn  how  and  by  what  means 
the^r^"  and  light  in  elecftricity  are  produced ;  our 
next  inquiry  muft  be,  why  fome  bodies  commu- 
nicate this  light  to  ever  fo  great  a  diftance,  and 
that  inflantaneouflyj  whilft  others  will  not;  and 
alfo,  why  fome  bodies  are  electrical  and  others 
non-eleBricaL 

Ele5irical  bodies  are  thofe,  whofe  pores  are  fo 
Jine^  as  to  admit  nothing  through  them  but  lights 
or  air  ground  to  a  proper  fitnefs  -,  as  metattsy  glafs^ 
amber y  wax  &c.  Bodies  non-eledirical ^  are  all 
thofe,  which,  by  the  largenefs  of  their  pores^  ad- 
mit, not  only  light  but  alfo  grofs  air. 

We  fee,  when  the  air  is  gound  to  pieces  by 
an  eledlrical  machine,  and  put  into  Jiificient  mo- 
tioriy  by  the  friBion  between  the  glafs  globe  and 
the  hand,  a  wire  being  hung  from  the  iron  bar- 
rel, fo  as  very  near  to  touch  the  ball,  part  of 
the  light  iffuing  from  the  ball,  as  above  defcribed, 
enters  the  wire,  and  is  by  it  communicated  to  the 
iron  barrel,  and  from  thence  carried  by  another 

wire 
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wire  to  any  diftance,  if  not  interrupted  by  fome 
no7i-eleBrical  body :  to  the  end  of  which,  by  a 
third  wire  is  hung  an  egg  ;  as  foon  as  the  globe 
is  put  in  motion^  and  warm  fpirit  of  wine  is  pla- 
ced fo  as  to  touch  the  egg,  the  fpirit  of  wine 
will  immediately  take  fire  from  the  contad:  of 
the  egg. 

It  has  been  already  proved,  that  when  the 
globe  is  put  in  motioji^  and  your  hand  is  applied 
to  it,  it  gyinds  to  pieces  the  air  between  the  globe 
and  the  hand,  and  fo  rarefies  and  expands  it,  and 
fends  it  off  with  great  force,  in  the  fame  man- 
ner, as  light  is  fent  from  any  body  oi  fire  in  ac- 
tion 'y  as  may  be  feen,  if  the  elecftrical  machine  is 
fet  at  work  in  the  dark  -,  when  the  emifTion  from 
the  glafs  globe  v/ill  appear  lucid. 

The  wires  which  are  hung  over  the  glafs  globe, 
by  thtfmallnefs  of  their  pores ^  admitting  nothing 
through  them  but  lights  and  light  being  a  body 
iofiibtily  as  to  penetrate  \ki^  pores  of  all  other  bo- 
dies, even  to  the  very  center  of  the  earth  3  the 
interfiices  of  the  ninres  are  filled  with  it  from  one 
end  to  the  other. 

As  the  light  is  one  continued  body,  throughout 
the  whole  extent  of  the  wire,  \}a^  force  it  receives 
at  the  end  next  the  glafs  globe,  is  immediately^ 
and  at  the  fame  infant  of  time,  communicated 
to  the  other  end,  let  the  leyigth  or  extent  of  the 

wire 


[  39] 

wire  be  ever  fo  great.  As,  for  example,  a  pipe 
of  any  length,  being  filled  with  any  fort  of  fluid, 
as  water  -,  if  you  force  in  more  water  at  one  end, 
the  fame  moment,  and  in  the  fame  quantity,  it 
will  be  forced  out  at  the  other. 

By  thefe  experiments  in  eled:ricity,  we  find 
that  j^r^  and  light  are  produced  as  has  been  be- 
fore obferved,  only  by  breaking  the  air  to  pieces, 
and  putting  it  in  motion  \  and  that^r^'  and  light 
are  in  all  bodies,  water  and  ice  not  excepted;  for, 
if  a  piece  of  ice  is  hung  at  the  end  of  the  wire,  it 
will  fet  fire  to  fpirit  of  wine,  as  well  as  an  egg. 

The  iron  wire  by  the  clofenefs  of  its  pores  pre- 
vents the  furrounding  air  from  entering  it,  and 
by  that  means  at  the  fame  time  forms  a  kind  of 
canal  for  the  light  to  pafs  through. 

Having  thus  as  I  conceive,  given  a  tolerable 
clear  account,  and,  I  hope,  a  true  one,  how  and 
by  what  means,  the  various  phcenomena  in  elec- 
tricity are  produced ;  I  fuppofe,  it  will  not  be  a 
very  difficult  tafk,  to  form  a  judgment,  what 
diforders  electrical  operations  are  likely  to  be  ap- 
plied to,  with  hopes  of  fervice  3  as  alfo  in  what 
others  they  are  likely  to  be  detrimental. 

As  the  heat  and  red?2efs  of  the  bloody  may  be 
eafily  proved,  to  be  in  proportion  to  the  quantity 
and  motion  of  the  light  it  contains ;  fo,  wherever 
the  blood  Is  heated  to  a  great  degree,  as  in  fevers^ 
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Inflammations  of  all  kinds  &c.  there  we  are  to 
expefl:  the  worft  and  moft  pernicious  confequen- 
ces,  from  the  ufe  of  eledlricity. 

But,  on  the  contrary,  as  the  nerves  have  been 
proved  to  adl  by  a  fubtil  fluid  that  paflfes  through 
them,  and  that  they,  by  the  clofenefs  of  their 
pores,  will  not  admit  a  fluid  to  pafs  through  them, 
whofe  particles  are  much  larger  than  thofe  of 
light ',  the  confequences  we  mufl  often  expedt 
from  fuch  a  make,  muft  be  obftrudlions ;  and 
as  the  light  in  eledlricity  is  forced  through  our 
bodies  and  nerves,  with  great  violence,  it  feems 
very  reafonable  to  think,  that  where  thefe  ob- 
ftruftions  are  not  too  violent^  there  they  may  be 
broken  through  and  removed  by  its  power,  of 
which  we  have  had  many  inftances,  efpecially  in 
palfies. 

This  is  alfo  confirmed  by  the  fuccefs  of  the 
prefent  pradtice  of  phyiick ;  for,  the  greateil  re- 
lief, in  thefe  cafes,  is  always  found  to  proceed 
from  volatile  and  penetrating  medicines.  But,  care 
fhould  be  taken,  not  to  adminifter  eleftricity,  to 
a  perfon  of  weak  and  decayed  nerves,  inflead  of 
one  whofe  nerves  are  obftrufted. 
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